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[ttfffflfcfcattH] 

C0^1C0pMOS h7>^^$2(OpMOS h 7 V 

SO^K7)nMOS h7^^?tS2WnMOS h7 
VS** iffifgl^pMOS h7>'^^^ 

— h :fc<fc 0< V<t±ISS 1 On MO S h 

(D KW >£3!l ©y- KK#aSM*U ±f£if?2<7>p 
MOS hy l/i?X#<D KKyt±iaS2(^nMOS h 

agSSSU iElKDpMOS h7>^^(^y-^Sr 
liSSf cigf § ^ *C±EI 2 (D p MO S h7^^ 
**<7)y-*£|£ l ^«St^LT±e«**mc*« 
U S.o±lE»l*5j;tf#2 0>nMOS h7^?0 

y-* SrJilESS 2 <D y - K(c N Ki^>f ^SriKWMB^ 
Lf:f^r>3VlWnMOS h7>^^^lrlt§ 

i»**2] y- h«:#fa»«Lfc3i^^^^ > km 

(7)l3(?)pMOS h7y^^t|4^pMOS h y y 

»!30nMOS h7y^^i|4OnM0S h7 
Vv^^Srllx., iEl3WpMOS h7>^^^ 

60 >£!S3go/- KK#ag^U ±IS^40p 

MOS hyyv^^CQ KKy't±ES4(7)nMOS h 

ilSitU ±f2^3*3j;tJ^4tf>pMOS h7>^? 
oy— *£««mcSMU E.o±fB^3COnMOS 

GOnMOS h5^^^^<^y , — ; xS:*2<7)fifitS:^LT 
±B»ttfcSMfcU JbE»3(7)/- K«:W**-T-ii-5 

y^^±El4^)/-K^ Ki/^y^±!B»^ 
[0 0 0 1] 

IS) W«-««SA^Sr*,±9^i«a{t*5J:W 
[0 0 0 2] 

-t 0 ;w/M7^EBii P a«Sl:**Ltt,ro-Cft 



S 0 xy/N^^yhl^pMOS ^V^^Plt 

pMOs h7y^^P2(iIi^^uy h^7-@lK 

^Nli nMO S hy ^v?*^ N 2 (ilS 2 G0# U> h 5 
y-[n]&§2£*p|j£1-6 0 

[0 0 0 3] ^Lt, ^W*i/yh?7-BBl, 2 

mos h7y^^Nio Kwy^/- K4tc*ass 

pM0Sh7y^^P2OKWyinM0 
S h7>^^N 2 coy — h • KK^V- K5l:* 
a««"S*t5ct 0 l£s SMKStlT^So pMOSf>7y 
. >?;**P 2©y-^i:mWB^ 3 t^lBfc*»**tfcJB 

[o o o 4] ^(D'^T^mnx*^ mm&Aiic£V) y 

- K4oo«JEV 1 3iS«aSiH-¥- 3 <Z)«««EEV d dco±# 
(CiiKSLT±/^oT^< y— K5<Z>«JEV2 ( = v 
out) ttj«C*tt«ffi£/j!5fc», P MOSh7^ 
X>P1, P2, nMOS^y^^Nl, N2<tt 

^**i±y «t h • y— 

v^iV pMOS h7y^^Pl, P2. nMOS h 
[0 0 0 5] El 6 (iwOEl 5 (Ds^TX HI CO IE 

#*rH)*&LT*»e> 1 6 0m s e c S«l*IW^ft« LT*J 
AT, K 5 CO SEE V 2 (=Vout) 

(SfltJE) fcU£*>#l^-Cl^5o fe*5, P MOSh7^ 
^^Pl, P 2(7)L#VMfifl:J±fi-0. 5 V, nMOS 

h7>^^Nl, N2(OL*^illlEliO. 5V. ffi 
StRi^fiSttttti. 2 5MQilfc 0 ^(Oj:5(: N |g 
5(C7nLfc^*lHlSST-tt. K5<0«flEV2 ( = Vo 
u t) ^«**»fc«^#<*^«v^lB3J«*^9, 3* 

[0 0 0 6] — * % H7linHaK*|j{Lfc^7^ 

y^y^yy hS(7) P MOS h7yy^^P3tpMO 
S h 9 >*J*9 P 4tt»3M h S y — 0SS6 Srffi 
z&U xyAy^yyu^nMOS h7y^^N3 

[0 0 0 7] tit, ^Offfif^ U>- h 5 y — 7 

M N pMOS h7y^^P 3(7)y— h • KKy^n 
MOS h5y^^N3W KKy^y- K9tc*ag 
pMOS h7yy^^P4<50KKy<!:nMO 

s h7y^^N4^- h • Kwyjjsy - kioc 

#aS^iSE$ix5i ^ (C, SiSc^tlTV^o nMOSF7 
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9 N 4 co y — * 1 8f*i ©M^gfttSixfcff 2 <r> 

[0008] H8fi^o[i7(^/<-rr^iHi5S^#^(Dfl: 

5 0 fcib\ pMOS F7^^^^P3, P4(DL#V^tt 
mjE\$-0. 5V, nMOSh7>^^N3, N 4 (D 
L^MttSEEliO. 5 V, ffitrCR 2 COffifctfitfi 1 . 25 

MQtfc^o W3*Lfcia6 wksakj: 
d d34«±#S:BI!ttLT^e> 16 0msec 
SA^IB^aiiLTttft-C, y-K9tf>mjEV3 ( = V 
out) (S«JE) U:**>»§\ SE*>±#!9 

[0 0 0 9] -t^-c, H9K*ti5l:, H5lc*Lfc 

^r^iaiswy^ K5 ^m«^3 i^mtca»«a: 

R3£jgj^LT, nMOSh^^^Nl, N 2 

- b lc«RlftAoa«l3S»&il!«EE*rEpaiT# 5 «t 5 K L 

-pMOS h7V^^P2-nMOS b7>i/*?N 

2 <d>v- b «rftJx«ftftfKX.t r> < <t o Wl 

[0 0 10] ^(^^^TXlHlKT'fi, / — K5<7)®J±V 

2 (=Vout) i O<D±L-h±.t* } 0<Di/x=L 2/ 

3 ^^{ZTjk-tX 9 (-50ms e c 3SJS, oj <9 H) 5 

*:RIBlC*MlF^T^5o **J, ISi/CR 3fi8 0MQ £ 

[ooi i ] mi l {c^-TJ: o (c, 12 7 d^L/c 
'Mr*0&a>y - Kl o t»Jfii:^WtcS«ietltR4 
SrSflttLT. pMOSh7V^^P3, P 4 coy— H 

*@fcas«36£*LTi^5o fc*5* wtf>eiMgttR4 0>e 
SMttt, *wfcStEixStiat^pMO-S F7^^^P4 
-nMOS h7>^^N4 -J&ItCR h SrgKtt 

[0 0 12] -<Ds<^TX\a\ffiX+t>, K9C0®i±V 
3 ( = Vout) 2<niL%±.frV)(Vi/*^\s—i/ 
3 ± 9i:50msec SS, 9 11 7 fC 

^ ut/M TxtEi&cnm&vi / 3 escos^H#^T*s 

»ttffi£«%»^T^S 0 e^R4(i8 0Q<tLfc o 
[0013] 

9, [Hi 1 fc^Ufc^r^HIK-Ctt, fiibffiStR3, 

**Sltl a., I b#*ft5£^5IH»s*>6. SKSirC 
R 3 =R 4 = 8 0MQT?&5(£>-C\ «jSfliJEdS 5 . sv 
fc*Lfc<k#, V^-r*LO#-& fc , fit£6 0 n AOmit^ 



[0 0 14]*^lft(t ±CLfcfH««rlW*L 

r * m & £ if * i- 6 i t*£> * • 

[0 0 15] 

tf:^^^^ ^ y M^I 1 O p MO S by 

y^^tS2^pMos h7y^^, *sj;t/y— h 

Ltx>Ay^ ^ y hlwf i (O n MO S h 
7>^^S2WnMOS b^Vv^^Srli^ ±12 
Il^pMOS h^^i/^^coy— HsitfKl^f V£ 

±EIi(7)nMOS hyy^^^KKy^ii^y 

-Kfc#«ga*U iI^2O P M0SF7y^^(^ 
K W>ir±lE^2CDnMOS h 7> i?x*<D*f— Yte 

pMOS h7>^^coy-^^t«^cttf5cb 
*C±El2(DpMOS h^y^^^^y-^Srgi^) 
fiStfc^LTiCWiiB^JcSaBEL, fl.o±EJB l *5 J: 
{/l20nMOS h7y^^oy^^*:gi 

[0 0 16112^11 h«r*ii»3»L^3iix 
Ay^^hS(of3^pMOS by b%i4<r> 
pMOS h7^^, fci^- h£*«g^Lfc:n 
y/^^hi(^i3WnMOS h^^^i^U 
WnMOS h^^v^^Sriix., ±Ef 3(7)pMOS h 

9 >- ^ 9 <ny- b&xv* k wy^isg 3wnMo 

S h^^^^^co KM >^l3(7)y- KIC*»S8tt 
l> ±!S^4(OpMOS h 9^i/X#<D Y\s4 yt±|E 
!4^nMOS h7 ^i?X#(Dtf— bft£Tf\*l<"{ 
*4<oy-Kfc*U«L, ±E*3*5j:VJB4(^pM 

os h7y^^wy-^^tiS»:«L, j.o± 

Sir*tC±|E»4<7)nMOS h7y^^(Oy-7^| 

a^SOpMOS h7 ^.?&Ait5:ti:»ti 
[0 0 17] 

^Ei»S:^i-isiBSia-efcSo r^ipS«tfiefflLfcia 
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^ 3 [cm^-i- ^<h^y^^y-K5 icgaBfc l , ¥ 

* » & l t mm \^mwvr s . 

[ooi8] ;l<tv<^ r*in]&-ef*, MlttAB^ictt, 
h7/^^DN i ny— ^b'^vt?— vtmw^x 

/h£< , ^nMOS h7^^^DN 1 te^y-TSo 
[0 0 19] y — K5^«ffiV2 36S«jR«E 

VddMDl;/^, nMOSh7>^?Nl, N2 

d d ^±#t5Coixt y ~ K 5 ^1J± V 2 , o$9n 
MOS h7y^^DNl(^>y-^(Di)E^±#L, /< 

[0 0 2 0] Z<Dfzlb, y — K5WiEV2^fcSiE 
CltStnMOS h7y^^DNlttSRWlCt7 

CO n MO S h7>^^DN 1WKW VflEi^teif;*: L 

[0021] «±c7)i:^±^ ! 9 i u—^a 

Sr[l2(C7^Ufc 0 ftjb\ nMOS h7y^7^DNl^) 
LtV>fiI«JEf4- 0. 3Vtlf: 0 nMOSF7^ 
?DNl©KK>t«I d 1 &mM&A<D%%]±$ < 

siux-c^s (itott, t^t>2 6 0 pAgst/h 

RR.3 LfcH 9 lc«Lfc/<>f > ^iaiS^»*ttt 

RLT, HagSJEVd d = 5. SVCio^t, 20pA 
/6 0 n A = 1/3 0 0 0»lCi«Sttt^5 o £ fc. 
y— K5<D«EEV2 (=Vout) OSr*,±*S9tt, jfi 
Krtgj/CR 3 Lfcia 9 <D'M T ^EK<0»^i IHS 

fifd, 5 0m s e cIS(bfflHt$tLtP5li: W 

So 

[0 0 2 2] 2 OHftO&tt] B3I4S2 CDlMtetf) 
JB»«)/Wr^EI»S:*'*-iaKB|-C*)S. ::*UinS;K 

9, Hl7tc:7FLfct)COi:|i]— <o t> Ir)— 0«F*Srf+ 

<t LTx^y >a Vi(7)pMOS h^y^^^DPlSr 
^ffl-fSo tit, :^)pMOSh7y^^DPl(D 

y-*&y- Kl ocs«t5t*i: Kwy^ft^ 

[0 0 2 3] •W/^r^mil'CIt «RSAB*Kf±, 

y — ki o*iaas«jBEvd d tmcx&y, zcomwz 



pMOS h7^y^^DP i t$y—xt/<v?y— h t 

vMi£WIEti'h£ < > tfiOpMOS h7>^^DPl|j: 

[0 0 2 4] Z<75***\ y- Kl 0^»»«ffit|S]CK 
4^ ±otpMOSh7^^P3, P4^yL 
»fftrB*W5 0 L*»U «JH«flEVd disjt#-f 
S tC-otbT-y - Kl 0 <£>m/£ V 4 % o$ 9 p MO Sh7 

y^^DP i <oy— *GDttffitf$TP&U h 

[0 0 2 5] zcntz&b, J— Kl 0(DttJEV4^*>5* 
/±(CT(^i"S<t pMOS h7>^7^DP 1 teratoid 
*7 LT, *n«±^«W«EEV d d as±#*r»t-C 
t^p-MOS h^y^^^DPKDKWyfSfj: 

[0 0 2 6] £AJi<Ofillt>±iSiJ0^53. ^'>3Ve* 
SrH4fC^L^o pMOS h7>y^^D P 1 (7)L^V^ 
ffiS/EteO. 3Vilfc fl pMOSh7y^^DPl 

(7) K^yisfti d 2temm&A<D^%}*:%<ffitix^ 

5 (if ott v t^t>8 0 p AiSt/hJV^) as, 

i o-2o p At y— *«ata«te*#jc/h* 

<4otv^5 0 ^<Dje»£>«<0«flfEM\ SK3®SrCR4^ 

T\ SJg«£EVd d = 5. .5V(C*5V^T A 20pA/6 
0 n A= 1 /3 0 0 0fBF»Cffi«SttTV^5 o y — 

K3^iEV3 ( = Vout) W4*>±#E5li, jgiljjg; 
fetR4$r^fflLf-Hl 1 lW>'Mr^|sIKKO»-&iraai 
fC, 5 0ms e ciSiSilftJixt^^Ii W 

So 

[0 0 2 7] Rwflt»aafi<Ol|»«] fc*3, ±ELtB 
[0 0 2 8] 

i±\ f^U :>3 >I©MO S h^V-i/^^^eiftffl^-T- 
■Ct 4 J: 5 tc^5 t ^ 5*iJjS*s*>5. 

[nil fr&w<nmi<Dmmv>mm<n/UT?.\ai&% 

[H12] H i oo/<-rrx[5iggcoiz:*)±^ 15 <73->5 ^ u 

[13] *&m0>m2<nnMo>ieiBi<D'<<>(TxE116$: 
7ni-|HlS§ll|-Cfo6 0 
[14] II13<D/<-YT^(HlSSC0iZ:^±7!>5t9(O->$ 3. u- 
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im 5 ] P nfics^if:/^ r ^0SS(7)[Hi 

[El 6] H5<DxWT*0^<D5x^±;^9<7V>^ Is 

[B 7 ] t£3fc<7) n ®StE^«* Lfc'M T*0»0>ia 

[0 8] H7<Dx<>f T^|HK(7)St* > ±^0^>'^ a. 
— >g ^*S**r«i-«itPWttBI"C*>5. 
[B 9 ] ft**) P MSICS^ LfcStfiiW/WT^ 

\s~i/3 ^fif*«:*-rtlifWM±B"C*>S. 



[mil] «*onffli;«ic«riiLfc5feAai^<-<r 
*igis<0i§]8&H-c*>s 

[Hi 2]' Bl l«)/<">f7^H»©Sfe±^!)©i/5 
[»*©RW] 

1 : % 1 l/V h 5 7 — @8S % 2 :^2(D^uy 

3 :««W^ 4:JBlO/-K, 5 : |g 2 
CO/— h\ Rl :JSl0)J6#u DNl : r^U *> 3 V® 
CO n MO S h7>^?, 6:^3 <£>;*7 7 — El 

BS. 7 : ^4 60^7 l/y K5 7— 8 : WHlM^s 
9 :$53<DS—b\ 1O:*4<0/ — h\R2:»20> 
JgSu DPI: i/ayppMOS h^v** 
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